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DEPARTMENT OF THE NAVY

HEADQUARTERS UNITED STATES MARINE CORPS

WASHINGTON, D.C. 20380C-0001
IN REPLY REFER TO

\ 6280
LFL/2-503
g JAN 1987

From: Commandant of the Marine Corps
Subjs: - PCB TRANSFORMER/LEAKIMG UNDERGROUND STORAGE TANKS

Ref:  (a) CMC-ltr 6280 over LFL/6-94 of 25 July 1986
" (b) MCO R11000.5E

l. 1In response to reference (a) and recent activity efforts to
identify high fire risk PCB transformers and leaking underground
storage tanks, additional FY87 O&M,MC M2 funds have been budgeted
tc correct these environmental deficiencies. We request projects
developed in accordance with reference (b) be submitted for
supplemental FY87 funding. The manpower constraints faced by
many activities due to managing to payroll are understood. We
request the activity environmental staff coordinate and assist

to the maximum extent possible, facilities/public works personnel
in the development and execution of these projects. -

2. For planning purposes, the following guidance is provided for
prioritizing project development. :

a. PCB Transformers: Funding priority will be given to
those identified in response to reference (a) as having fire risk
greater than 50. (It is noted, should efficiency in project
development/execution suggest inclusion of transformers below 50,
such projects will be considered if rationale is provided).

b. Underground Storage Tanks: Funding priority will be
given to tanks posing an imminent threat to groundwater,) whether
or not it is used as a drinking water source. The M2 funding is
to be used for replacement of operationally required tanks.
Consideration should be given to closure and consolidation of
fueling activities wherever possible. Should closure of a tank
be the preferred solution, closure projects should be submitted
separately from tank replacement projects as Defense Environmental
Restoration Account (DERA) funding will be pursued. Contaminated
soil disposal associated with tank replacement will normally be
funded using DERA. It is noted many activities have phased
programs underway to identify leaking tanks. We suggest projects
for tank replacement be developed as the requirements are identified 7
rather than waiting for completion of the entire testing program.






Subj:

3

(LFL)

PCB TRANSFORMER/LEAKING UNDERGROUND STORAGE TANK REPLACEMENT
PROJECT

o

Our points of contact regarding this subject are Mr. Paul Hubbell
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A/V 227-1850 and Major John Winchester (LFF=-2) A/V 224-1425,
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NEIL 57 BROSS
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Assistant Chief of Staff, Pacilities, Marine Corps Base, Camp

Lejeune
Public Works Officer

HASE I LEAKING UNDERGROUND STQORAGE TANKS STUDY

(a) PHONECON btwn Mr. Hubbell CMC/LFL and Mr. Alexander, MCB
of 3 Apr 86

(1) LANTDIV speedltr 6280 over 1142:DPG dtd 25 Mar 86

1. The purpose of this design effort is to develop a scope of
work with project documentation and cost estimates for:

a. Basewide leak detection system

b. Basewide monitoring well system

c. Follow-up hydrogeology study, if neeaed.
2. Per the enclosure, LANTDIV has advised that funding IAO $50K
in FY 86 or 87 is needed for the subject study. Per the reference
CHC will pursue funding for this work and will coordinate funding .
with LANTDIV. R
3. Request a representative from your staff be appointed as the
peint of contact for the A & E performing this study. Mr.
Alexander of this office will provide background information

regarding notification to the State of North Carclina on existence
of underground tanks,

Re A. TIEBOUT

Copy to:

BHO
*NRE:\ D

Envingr






Subj: PHASE I LEAKING UNDERGROUND STORAGE TANK (LUST) STUDIES

Distribution:

NAVSHIPYD Norfolk

NSC Norfolk (Craney Island)

NSC Norfolk (Yorktown)

WPNSTA Yorktown

NAS Oceana

NAVPHIBASE Little Creek

FCTCLANT Dam Neck

NAVSECGRUACT Northwest

NAVRADSTA Driver

NAVHOSP Portsmouth

NSC Norfolk Cheatham Annex

AFXTRACTY Camp Peary

NAVORDSTA Louisville
NAVRADSTA R Sugar Grove

ABL Cumberland

NAVRESCEN Baltimore
NAVSTA Roosevelt Roads
NﬁYSEQGBQACT Sépana Seca

MCAS Cherry Pt
NAVAIREWORKFAC Cherry Pt

NAS Norfolk ,

NSC Norfolk 24
FLETRACEN Norfolk '

|

“~PWC Norfolk =~ e i S T g
NAVATREWORKFAC Norfolk ' ' 8 = T
NAVSTA Norfolk
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(304) 444-3561

6280
1142076 ..

12 NOv 1985

From: Comamander, Atlantic Pivision, Navzl Facil{ties Fngiucering Comad
To: Commander, Navel Facilities Enoineer:lng Conmand

Subj: LEAKING UNDERGROUND STORAGE TANKS (LUST) PROGRAM
Ref: (a) NAVFACSKGCOM 1tr 11223/GEC of 8 Oct &5

1. Iun accordance vith reference (a) the following LUST Prozram Phase I
Activity Assesscent priorities list, with cost estimates, i1s hercby provided:

Activity | | Priority Cost Sst. ($000)a

VA: EOMIAYSASE Horfolk : 50
NAVSHIPYD Norfolk 1 ol
NSC Craney Island ‘- 1 20
NSC Yorktown ' I 10
1

wPHSTA Yorktown 10
HAS Oceana 11 . 10
NAVPHIRASE Little CreeRk = 11 10
FCICLANT Dan Neck II 5
NAVSECCRUACT tiorthwest 11 5
NAVRADSTA Driver = . & 5
NAVHOSP Portsoouth - I3 i} 5
NSC Cheathan Annex T o 2 e P i SR 3
AFXTRACTY Cswp Peasry: - - - S v SESREC el AR S {1 =
: KEs . NOS LoulBERRN. .« - cv oo TR B e o A e
“TUYS T UAVEADSEME S Blesr Grove - Ll e = o0 M e e

ABL Cunterland (ia WV) I 29
tiND:s NAVRESCEN Baltimore 1T S
P: NAVSTA Roosevelt Roads '
(and outlying sites) I 50
NAYSECGRUACT Satana Seca Ii 10
NC: MARGORB Camp Lejeune . I 50
MCAS /NAVAIREWORXFAC Cherry PT I : - 50
2] Activities £ 4 310
II: - 30
Total: 390

* Asguming local contractora (i.e. minizus travel and per dier); i.e. final
cost could approach $500K. Z

-

J. Re BAILEZY
By directio=n

21ind Copy to: 114, 114S, 0985(w/o encl), Doc #5208A/vmh -~
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IV.,

LUST REPORTS DISTRIBUTION GUIDELINE

Refer to Attachment F for guidance.

ACTIVITIES MAILING LIST

Refer to Attachment G for guidaﬁce.

I







5. A/E shall identify all regulated substance underground storage
tanks, compile a8 listing of those facilities missed during the initial
inventory and submit to EIC required data om the EPA enclosed form,
Attachment B. Note: Information provided shall be based on reasonably
available records or in the absence of such records, activities' personnel
knowledge and recollection.

6. A/E shall meet with representatives from the activities to
present details of site investigation.

7. A/E shall review all relevent records.
a. Inventory record review
b. Hiétory of‘knewn or potential loss areas
c. Location of known losses
d. Volumes or rates, times, substance types and causes.

e. Location of underground utilities (e g., electric lines,
water lines, sanitary and storm severs).

8. A/E shall make recommendations to perform the following'work for
base-wide leak detectiom, groundwater monitoring, tank testing, required
repair, lining replacement or retrofit operations and cleanup.

9. A/E shall prepare corrective project documentation to include
Pollution Control Report (PCR), Step II-Submission and an Engineering Cost
Estimate for Environmental Restoration (ER) project.

e ~

10, A/E shall prepare report along with project documentation
(including tank. tables, site maps, and _priorities) and a Scope of Work (e.g.,. ...

''''' ~gpecifteartons) For v

a. Base-wide leak detection system.
b. Base-wide monitoring well system.
c. Phase II (specify sites and types oflhydrogeoldgy work).

ITI. MILESTONES (CALENDAR DAYS)

Initial Contractor/Government Meeting: 14 days after award
Draft Report: 180 days after award

Final Report: 60 days after receipt of comments on Draft Report






5. The A/E is responsible for obtaining permission and clearance
from the appropriate station security personuel to enter and perform the
required field work. EIC will provide the list of activity contacts during
the initial contractor/goverument meeting identified in Section III.

6. The A/E is responsible for recording all minutes of all meetings
and provide a copy of the minutes to the Eungineer—In-Charge (EIC).

7. The A/E shall forward all submissions to the EIC via the
LANTNAVFACENGCOM project manager.

8. The A/E shall submit to LANTNAVFACENGCCM Code 114 all
documentation (associated photographs, original drawings, tegistratiom forms,
etc.) upon request.

1I. PERFORMANCE REQUIREMENTS
A. General

The work comnsists of collecting and evaluating all existing evidence
to determine potential contamination from underground tanks storing regulated
substances at applicable Kentucky, Maryland, North Carolina, Virginia, and
Puerto Rico naval activities. Accomplishment of work will be based on
presently available information. Detailed investigation/evaluation utilizing
leak/contamination detection and repairdcleanup will be accoumplished by a
separate contract.

B. SPECIFIC -

"The work shall be perform in two steps: Record

'7research/verification/update and” recommended abatement/cleanup methods for
corrective project documentation.

s e 2T R T

The data submittal shall include:

Pre-Site Investigation

1. Thoroughly review all revelant state regulations and familiarize
with their Notification Program requirements.

2. Meet with Government representatives and presentia‘detailed plan
of action which includes activity visit dates and milestones for accomplishing
all steps of the work.

3. Two coples of a plan of action shall be submitted to the EIC in
accordance with Section III and shall include work milestones and activities’
scheduled visits.

On-Site Investigation

4, Upon receipt of undezground storage tanks notification data on
all applicable activities from EIC, A/E shall review and verify information.






& > o PEASE I
: ' SCOPE OF WORK
LEAKING UNDERGROUND STORAGE TANKS (LUST)

I. INTRODUCTION , ~

The Resource Conservation and Recovery Act (RCRA), Subtitle I, Sectioms 9001
through 9010 added by PL 98-616, Hazardous and Solid Waste Amendments of 1984
at 40 CFR 280 regulates the use and management of underground storage tanks.
Regulations require that all such facilities storing regulated substances
(i.e., petroleum and hazardous substances) to have been registered with
appropriate state agency by 8 May 1986. Attachment B describes form used

(EPA Form 7530-1 (11-85))) and lists applicable state agency mailing addresses.

A. STUDY OBJECTIVES

The objective of this study is to collect and evaluate all existing
evidence to determine potential contamination by underground taoks storing
regulated substances and provide recommendations. Location of the work shall
be at the following Priority I installations: COMNAVBASE Norfolk, NAVSHIPYD
Norfolk, NSC Norfolk (Cramey Island), NSC Norfolk (Yorktown), WPNSTA Yorktown,'
ABL Cumberland, NAVORDSTA Louisville, MARCORB Camp Le jeune,

MCAS /NAVAIREWORKFAC Cherry Point and NAVSTA Roosevelt Roads. A/E will also

develop and prepare corrective project documentation.
-

B. SPECIAL INSTRUCTICN

1. Evaluation will involve,- but not limited to, notification data
verification, records review, conclusive information gathering omitted during
|

‘the initlal notification reporting process: -and’ Tecommendations for base-wide *
leak detection, groundwater monitoring, tank testing, tequired repair, lining
replacement or retrofit- operations and cleanup... .. : Loy ok T e

B A i <=L P At F S s il St 11— S

|

| 2. Cost estimates shall be provided in sufficient detail to allow
| commencement of design by another A/E (e.g., Material and Labor Cost Estimate
i should be thoroughly broken down on LANTDIV NORVA Form 4=11012/5 (Rev. 12/80)
|

(Attachment C). Deficiency corrective project documentation shall be prepared
in accordance with LANTDIVINST 11019.2D (Attachmeant D). Step II Submission
for special project documentation shall be prepared in accordance with
OPNAVINST 11011 20E (Attachment E).
| L 4

4, A schedule of all field work will be coordinated with the
activity representative.

Attachment A
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| MDARD AEFEAENCES AND CNCLOSUALS (F_ANY:

Subj: - PHASE T LEARING UNSERCKOUND STORAGE TANK (LUST) STUDIES

Ref: (a) LANTNAVFACENGCOM spdltr 1142WLC 6280 of 4 Dec 85
(b) LANTNAVFACENGCOM 1tr 6280 1142WLC of 13 Mar 86 (NOTAL)

|

\

Encl: (1) Phase I LUST Study Scope of Work (w/o Attachments B
through G) .

(2) LANTNAVFACENGCOM 1tr 62_80 1142 of 12 Nov 85 .

1. References (a) and (b) discussed the importanmce of compljing with the
LUST regulations (e.g., $10K/tank fine for not providing the Notification
information). ' ks

2. The next step after the Notification is ‘ta pétform a Phase L., S
LUST Study similar to the Initial Assessment Surveys (IASs) that were -

-~—performed under the Navy%s'e'smnb-’-"'undi'--%&rol-- of .Installation.Pollutants. ...
(NACIP) Hazardous Waste Program. Via the Phase I LUST Study (please see the
enclosure (1) Scope) an ASE will verify the Notification information, review
records, perform interviews and provide a Report with project documentation
(including site maps, cost estimates, and priorities) and Scopes of Work
(e.g., specifications) for: - : :

a. Basewide leak detection system

b. Basewide monitoring well system :

c. Follow—on (Phase II) studies (e.g., specify sites and types
of hydrogeology work). '

O » -y Lk | > ¥

P COpy tU:  CULLY COTIN Ot —CoriaT v
MNAVSURFLANT, COMNAVAIRLANT,

- s
COMNAVSUPSYSCOM, CINCLANTFLT, CO
COMSUBLANT, COMNAVTELTOM, COMNAVCAMSLANT

) o Commander . @~ ADORESS REPLY AS
| Atlantic Division T : SHOWN AT LEFT, OR. RE:
Naval Facilities Engineering Command PLY HEREON AND RETURN

NOI'fOlk, VA 23511-6287 Eﬁss-v-&um .







Subj: PHASE I LEAKING UNDERGROUND STORAGE TAKRK (LUST) STUDIES

d. Repairs and Cleanups

3. LANTNAVFACENGCOM is obtaining and will administer a central contract
for the Phase I LUST Studies. However, activity funds are requested. The
approximate amount for your activity is provide via enclosure (2). For .
COMNAVBASE Norfolk activities cost breakdown 1is: :

a. NAVAIREWORKFAC Norfolk $20K
b. NAS Norfolk $ 5K
c. NSC Norfolk ' $10K
d. PWC Norfolk | $ 5K
e. FLETRACEN Norfolk $ 5K
f. NAVSTA Norfolk $ 5K

NOTE: For Cherry Point, the cost;hreakdown between MCAS and
NAVAIREWORKFAC is $25K each.’

4. Please advise LANTNAVFACENGCOM Code 1142 in writing by 30 April 1986
whether FY-86 or FY-87 funds are available for this work. Negative replies
“"‘J‘a;g;;gquesteﬁ; e ~ s - ;

2 e e >

5. LANTNAVFACENGCOM Point-of-Contact 1s Mr. Wallacé
R Nty e)'(0)] ‘56 5_2933.';::.:,-:-:'.., R A bt L S

5 . e et T IR S e B ey

\

FELe

By direction

:-rter (804)&45_2933’ SRR






S/N 0107-LF-778-8097
DEPARTMENT OF THE NAVY

Memorandum

FROM: Supervisory EcologistUMW

,( - (*‘ P OPNAV 5216/144 (REV. 6-70)
-~
¥

3 DATE: 21 Peb 86

TO: Distribution List

SUBJ: Underground Hazardous Material Storage Tanks
Encl. (1) Excerpts from Pollution Engineering on Underground Storage Tanks

1. The en'closure from the February, 1986 issue of Pollutiop Engineering

is both interesting and applicabie' to local activities, and is provided for

information.

Distribution List:
BMO» PWO, ENV ENG, SUP CHEMIST






Special Report:
Underground Storage Tank
Control | E s

PN CHEREMISINOFF, JG CASANA AND RP OUELLETTE

One of the primary sources of groundwater contami-
nation is from leaking underground storage tanks stor-
ing all categories of liquids including: gasoline, fuels,
process chemicals, hazardous and toxic chemicals and
dilute wastes. Many hazardous liquids do not biode-
grade or decompose. Therefore, once a substance has
leaked into the underground environment, it will re-
main a hazard until removed.

Below-ground storage systems present potentially se-
rious problems of contamination due to likelihood' of
undetected leakage. By all accounts, there are more
than 2 million underground tanks in the United States
used to store and dispense liquids. Major user categor-
ies of underground tanks include farms, retail gasoline
stations, military and fleet users. Facilities such as refin-
eries, process industries, and airports tend to use
above-ground tanks.

Corrosion is the major factor contributing to leaks in
steel tanks. The basic alternatives available to inhibit

leaks in underground storage tanks due to corrosion’
are:

protecting the tank; 1

® Use a double walled tank; or 1

® Use a fiberglass tank or other polymenc or corro-!

sion resistant material. 1

Use of various combinations of these options is also“

p0551ble Typically, the total installed cost of the var-*
ious alternatives may add from 20 to 100 percent to that

for a basic steel tank. y

Tank testing devices are currently avallable and more

are under development. Typically, a tank leak test will

cost $500/tank plus travel expenses. Inventory records |
may often identify tank leaks, Then, an inspection by

entering the tank may verify whether a corrosion relat-~

ed leak has occurred. If the tank is not equipped for‘.
personnel inspection, the initial cost of installing a man-
way to facilitate periodic cleaning and inspection may '

Over 2 million undergound storage tanks have the potential of leaking and contaminating groundwater supplies. Through the useq

instrumentation and contammem devices, serious incidents may be prevented. i

2 ' | FEBRUARY 19§






k\\‘- be justified. Cleaning can have the added advantage of
reducing internal steel tank corrosion which can result
from water and sludge accumulation. 1

Depending on soil conductivity and other local fac-
tors, an unprotected steel tank may leak in as little as 2
years, but may last 20 years or longer. Factors that tend
to accelerate corrosion include: :

® High water table;

® Saline groundwater; and

® Moist soil conditions.
Areas in the United States with the highest external cor-
rosion potential are largely in the northeast and south-
east. Those with lowest corrosion potential are in the
Great Plains and Rocky Mountains. Areas which exhib-
it both a significant corrosion potential and potable
groundwater supplies which tend to be most vulnerable
to contamination are Florida, New England and the
Great Lakes states. Of course, any area of the country
may have its potable groundwater supplies threatened
when an underground storage tank begins to leak:

There are many site specific factors that can affect the
rate of corrosion for a given tank. For example, electri-
cal potential is necessary in the subsurface environment
to drive the corrosion process. The presence of stray
currents, buried metal objects, and natural variations
on the soil characteristics such as pH can all contribute
to the electrical potential at a given site. Also, the lack
of oxygen in the soil adjacent to the tank can enhance
the growth of anaerobic bacteria which accelerates the
corrosion process. However, since fuel tanks are not
usually buried far below surface level, sufficient oxygen
is normally present to prevent the growth of anaerobic
bacteria. Finally, the installation and operation prac-
tices for a given tank can affect corrosion. For example,
lining the excavation pit with inert, porous sand or grav-
el can reduce the electrical conductance in the immedi-
ate vicinity of the tank. Table 1 shows corrosion poten-
tial ranking criteria.

1. Asphalt Coated Steel’ s
2. Fiberglass Coated Steel s
3. Fiberglass Coated, Doubl |
4. Epoxy Coated steel, Sacrificial
5. Fiberglass (stan
6. Fiberglass (alco
7. Tank Relining

POLLUTION ENGINEERING

Costs and Warranty Data ;

Table 2 presents cost and warranty information for
tanks by material of construction. In addition, transpor-
tation and installation can add between $5,000 and
$10,000 to the total installed cost of a tank. Although
the costs shown are site dependent, steel tank installa-
tion costs can be up to $1,000 less than those for fiber-
glass. It is important to note that several tank manufac-
turers are now offering improved warranties over those
shown in the Table. The tank purchaser should shop
carefully to obtain the best warranty available.

'Cadses of Steel Tank Corrosion

Bare and bituminous coated steel tanks have been
traditionally used for underground storage. Bituminous
coating (asphaltum) provides only a limited degree of
corrosion protection. The primary factor affecting the
rate of corrosion is high electrical conductivity (low re-
sistivity) in the subsurface environment due to soil
moisture. Other factors that can increase the rate of
corrosion are: (1) the presence of the dissolved ions in
the soil moisture; (2) the lack of oxygen in the subsur-
face environment which promotes bacterial growth; and
(3) the existence of scratches on the tank surface which

Table 1. Corrosion Potential Ranking Criteria

Ranking Criteria

Very high . Shallow saline water table

High Shallow non-saline water table plus high soil
moisture

Moderate Shallow water table or high soil moisture

Low None of the above
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accelerate the corrosion process at that point, see figure
1. When steel tanks corrode, they are serving as one
part of an underground electrical circuit which is driven
by an electrical potential. There are a number of ways
in which an electrical potential may arise, including
varying soil conditions, interconnections of several dis-
similar metals, stray current, and the influence of either
older or newer tanks.

The National Fire Protection Association’s (NFPA)

Flammable and Combustible Liquids Code and the '

Uniform Fire Code define corrosive soil as that having a
resistivity of 10,000 ohm-centimeters or less. However,
corrosion may occur in soils of higher resistivity, espe-
cially where the soil is heterogeneous or where bi-me-
tallic couples are involved. Examples of the latter case
include interconnection between steel tanks and a cop-
per grounding system.

Use of clean, high resistivity backfill (e.g., sand) en- ,
- hances corrosion control but is not sufficient protection,

since infiltration of water may impart to the sand a resis-
tivity similar to that of the surrounding soil. Street de-
icing chemicals penetrating and saturating the soil will
lower its resistivity. Stray current corrosion may result
when tanks are buried near cathodic protection rectifi-
ers, factories or shops using direct current, or direct cur-
rent railways or transit systems. Installation of new
tankage near existing buried tanks may cause the devel-
opment of dissimilar surface corrosion cells, with the
new tanks being anodic to the old ones. Figures 1 and 2
illustrate electrochemical corrosion and corrosion
causes by differences in oxygen and moisture content of
soils.

Design Alternatives

Protection systems

Unprotected and asphaltum coated steel tanks offer
the lowest initial cost alternatives. They can be pur-
chased from steel plate fabricators and usually a war-
ranty of no more than one year normally accompanies
these tanks. Over the past 10 to 15 years, various tank
systems have been developed to inhibit corrosion in
steel tanks, and fiberglass tanks have taken a major
share of the market. Alternatives to the use of unpro-
tected tanks include:

Cathodio protection. Applying an induced electrical
current to the subsurface environment in the vicinity of
the tank to reverse the electrical potential, thus pre-

venting tank corrosion. Both galvanic and impressed
current cathodic protection are used for buried tanks
and piping. The NFPA recommends that steel tanks
and piping with or without coating be protected by ca-
thodic protection; the Uniform Fire Code requires that
both coatings and cathodic protection be used. ;

Galvanic Cathodic Protection. This control system
creates a current reversal in the vicinity of the. tank to
prevent external tank corrosion in steel tanks. A sacrifi-
cial anode, usually consisting of magnesium or zinc, is
attached to the tank. This creates a localized bi-metallic
cell in which the anode is consumed and ions are trans-
ported to the tank, which becomes the cathode. At this
point, there is no tendency for metal ions from the tank
to enter the soil, and thus the tank does not corrode.
This system is usually used to protect the tank only, and
insulation is required at the tank/piping interface. An
advantage of the system is that no external power sup-
ply is required. If the system is properly designed, an-
ode replacement is not required for at least five to ten
years. The rate of anode consumption is inversely relat-
ed to the corrosivity of the local environment.

Since the system is passive, it is not always possible to
induce adequate current to prevent tank corrosion, es-
pecially in moist soils. Current requirements may be
sharply reduced, however, by coating the tank with
fiberglass, epoxy, or other electrical insulating material.
Therefore, galvanic cathodic protection is an ideal fail-
safe control for coated tanks to prevent localized corro-
sion that might otherwise result from coating surface
imperfections. ' :

Impressed Current Cathodic Protection. When steel
tanks corrode, they are serving as one part of an under-
ground electrical circuit that may be driven by naturally
occurring differences in soil characteristics, the pres-
ence of dissimilar metals, or stray electrical current. As
previously mentioned, galvanic cathodic protection is
not always adequate to inhibit corrosion in highly corro-
sive environments. Impressed current cathodic protec-
tion employs an induced electrical current to the soil in
the vicinity of the tank. The current is adjusted to pro-

vide the voltage necessary to prevent tank corrosion.

Unlike galvanic catlypdic protection, an external power ;

supply is required. Impressed current cathodic protec--

tion can prevent corrosion from.both the tanks d the

ancillary piping. Maintenance is equivalent to that re- -

- B
1“'

quired to burn a 100-W light bulb continuously. Howev-
er, power requirements are greater for an uncoated

o L e :’

Figure 1. Electrochemical corrosion.

24

/

Figuge 2. Corrosion caused by dtfferences in oxygen and mois

ture in soils.

FEBRUARY 108
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steel tank.

Cathodic protection current may fail because of an-
ode deterioration, broken lead wires, rectifier malfunc-
tion, or power interruption. Also changes in under-
ground structure configuration or deteriorization of
coatings may change current requirements, Therefore,
system maintenance is essential in providing long term
protection. Impressed current rectifiers should be
checked monthly and adjusted if necessary. Once a
year, potential measurements should be made to deter-
mine if rectifier ad justments are needed. A properly in-
stalled and maintained cathode protection system
should provide lasting protection from external corro-
sion to a well-coated tank.

Fiberglass Coated Stee| Tanks
Fiberglass coated stee] tanks represent an attempt to
provide maintenance-free corrosion protection. A stan-
dard steel tank is coated with a 100 mm thickness of
fiberglass reinforced Plastic to shield the tank surface
from the soil environment. The coating is tested for its
coverage by the manufacturer using a spark testing de-
vice. Fiberglass coated stee] tanks normally have a 20-yr

all points, the tank will provide excellent protection.
However, the existence of any pinholes in the fiberglass
coating can concentrate electrical current at that point
and result in highly accelerated localized corrosion. A
similar result can occur if the coating is damaged during
shipping or installation. This potential for localized cor-
rosion can be minimized by combining fiberglass coat-
ing with cathodic protection.

Double-Walled Fiberglass Coated Steel Tanks

A doubled-walled fiberglass coated steel tank pro-
vides added protection against leaks. As the name im-
plies, the tank consists of one steel tank inside another
with a fiberglass coating over the outer tank. In addi-
tion, an automatic leak detection system may be offered
to signal the presence of any water or hydrocarbons in
the cavity between the inner and outer tanks, A 20-yr
warranty is normally offered for this type of tank Sys-
tem. The system is potentially subject to the same cor-
rosion problems discussed earlier because of possible
imperfections in the fiberglass-coating; however, the
risk of leakage is reduced by having an inner tank and
detection system.,

The double-walled fiberglass coated steel tank has
only recently been introduced in this country. A similar
system has been used in Europe for more than a dec-

ade. The chief difference between the European and .

American systems lies jn the leak detection system used
to monitor the cavity between the steel layers, The
American system uses an electronic moisture dectector
while in the European system, the cavity between the
two tanks is filled with a liquid, and leaks are detected
by monitoring of changes in liquid characteristics,

The electronic monitoring system adds about $1,500
to the cost of one tank and about $300 to each addition-
al tank. The monitor can distinguish between hydrocar-

bons and water in the cavity. A float device activates an .

alarm to signal a Jeak. Conceivably, the combination of
cathodic protection and a double-walled fiberglass coat-
ed steel tank could further reduce corrosion potential,
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‘particularly in highly corrosive soil environments,

Jacketed Steel Tank i

Another means available to inhibit corrosion is to
place polyethylene as a loose fitting jacket around the
tank. Advaritages to jacketing are that it can be used to
protect piping and can locate a Jeak anywhere in the sys-
tem. However, the system is largely unproven, and
there are some questions remaining pertaining to the
long-term durability of the seals under field conditions.

Coated and Electrically Protected Steel Tanks

The Steel Tank Institute’s Sti-P3 tank is an example
of an outstanding System that employs the concepts of
both protective coating and altering local currents to re-
sist corrosion. A protective coating of €poxy or ure-
thane isolates the stee] tank from the soil environment,
The coated tank s combined with a sacrificia] anode
connected to the tank as described earlier. The sacrifi-
cial anode system provides protection against localized

corrosion at any pinholes or scratches which may exist .

in the protective coating.

Steel Tank Repair

The primary method for repairing steel tanks is lining
the interior of the tank with epoxy-based resins,
isophthalic polyester-based resins, or some other coat-.
ing that is compatible with fuel products. After all liquid
has been removed and the tank is purged with air to
€vacuate vapors, (since a Person must enter the tank to
perform the repairs). The interior of the tank surface is
then carefully prepared. Preparation includes removal
of sludge deposits and abrasion basing to free the interi-

or surface of al] oil, grease, dirt, scale, rust, oxides, -

paint, or other foreign matter. The interior surface is
thgn brushed, blown with compressed air, and vacu-

umed. These minimum procedures are essential to .

achieving satisfactory adhesion of the lining material to

the interior surface; otherwise, the lining is not likely to -

adhere to the tank interior surface. After the lining ma-

terial is applied, the tank is tightness tested using air

Pressure or other means.

Lining does not add significant structura] strength to
a tank. Lining is not suitable for repairing tanks with:
(1) Open seams more than 3 inches'long; (2) perfora-

Figure 3. Sonar (ultrasonic echo ranging) instrument capable
of displaying the contents of horizontal cylindrical tanks direct-

ly in gallons as opposed to methods which only display actual

depth of fluids. (Courtesy of Bemhgrd Inc.).
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Figure 4. Detector for tank leak nwnitéring. (Courtesy
of U.S. Industrial Products Co., Norwalk, CT).

Figure 5. Continuous groundwater monitoring system.
(Courtesy of Oil Recovery Stems Inc.).

IPIP! LINE
7 SMALL LEAK “ 816 LEAK
GAS INJECT
/ﬂ\ olrrug_gu // \ fapriadiny -
S 7]
LOW GAS STANDIIC NION e“
s N s PUMP
DETECTOR  avion § CONCENTRATION
GAs 810 LEAK
CONC PEAK

SMALL LEAK PEAK END PEAK

RUN TIME |
CORRESPONDS

B
TOTAL RUN TIME —>|

Figure 6. New alarm systems permit early detection of
small leaks. The Leakage Alarm System for pipeline has
proven highly reliable for long distances. (Courtesy of
Teledyne Geotech, Dallas, TX).
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tions larger than about 1%: in. diameter; or (3) more
than 5 perforations in-a given square foot of surface
area. Tank lining is performed by numerous companies, '
and company certification or mandatory specifications
are not normally required. Tank lining costs about |
$2,000 for a 4,000-gal tank and $4,000 to $5,000 for a |
10,000-gal tank. An additional cost of $500 to $1,000/
tank is required if a manway has to be constructed for
tank entry.

Internal Steel Tank Corrosion

The discussion of steel tank corrosion causes and con-
trols has thus far been limited to external tank corro-
sion. However, the buildup of water and/or sludge on
the bottom of steel tanks can contribute to internal cor-
rosion. Magnesium anodes or zinc strips may also be ap-
plied to the interior of steel tanks to inhibit internal cor-
rosion. Conceivably, the methods discussed for steel

_ tank repair could be adapted to periodically clean the

inside of tanks to inhibit internal corrosion. The draw-
backs of this approach include possible safety hazards.
Recommended methods for preparing a tank for safe
entry and for cleaning the inside of a tank prior to repair
must be followed. It is also possible that periodic entry
and cleaning may result in the early identification of
leaks or potential leaks through visual inspection. 1

Fiberglass Tanks
Fiberglass tanks offer the distinct advantage of elimi-

nating corrosion without the need for special corrosion
prevention systems. However, their relative lack of
structural strength requires more stringent installation
specifications to avoid tank rupture due to uneven
loads. The dominant U.S. manufacturer of fiberglass
tanks maintains a certified list of tank installers for their

-customers.

Piping Leaks

A s1gmﬁcant portion of underground storage system
leaks occurs in the ancillary piping associated with the
tank. As with tank leaks, corrosion appears to be the
major cause of pipe leaks. However, other causes in-
clude breakage (which may result from improper instal-
lation practices) and loose pipe fittings. Impressed cur-
rent cathodic protection systems can protect both tank
and piping from corrosion, while galvanic cathodic pro-
tection systems normally only protect the tank and not
the piping. In one adaptation of impressed current ca-
thodic protection, a flexible wire-like polymeric anode
with copper coating is placed alongside the pipe. The
high surface area of the device and its close proximity to
the piping can reduce power costs and minimize stray
current.

Materials of construction
Materials selection for tank construction, under-
ground tank protection and storage is the critical con-
sideration in planning any installation. Materials of
choice should retain their structural integrity for the life
of the installation under any conditions expected to be
encountered. Structural requirements for tanks and lin-
ers are met by many common materials: steel, polyvinyl
chloride, and iron. The use of corrosion resistant mate-
rials may be required for specific conditions.
arameters that affect corrosion may include pH,
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specific conductance, alkalinity, hardness, total dis-
solved solids, chloride and trace metals. Metallic corro-
sion problems may be encountered under either oxidiz-
ing or reducing conditions and are aggravated by high
dissolved solids content. Other materials (e.g., plastics)
may deteriorate under the influence of dissolved chemi-
cal substances or by direct contact with wastes. Poten-
tial problems also exist due to microbial attachment and
growth and sorptive capacity of exposed materials for
the chemical species. Therefore, the best material for a
tank must retain its integrity in aerobic, unsaturated
surface zone to conditions in the saturated zone.

The corrosive and leaching properties of ground-
water on tank exteriors as well as stored contents must
also be considered. The critical system variables that
must be considered and controlled include:

® Chemical composition of the solution, including

pH;

® Temperature; and

® Surface area exposed.

Leachate and groundwater at industrial waste han-
dling areas are often difficult to characterize due to di-
versity of the sites, wastes and other conditions. Profiles
of two broad categories of contaminated groundwater
compositions are shown in Table 3.

The most widely used materials of construction for
tanks include: ’

® Low carbon steel; galvanized steel; stainless steel
304 and 316. Most existing underground tanks are made
of carbon steel and unprotected from corrosion with ei-
ther a liner or cathodic treatment. Stainless steels are
predictably the most chemical resistant of the ferrous
materials but may be chloride ion sensitive which can
cause pitting corrosion, especially over long-term acidic
conditions exposure.

® Teflon; PVC (plasticized and unplasticized); poly-
propylene; polyethylene (conventional, linear); poly-
methylacrylate (Lucite or Plexiglas); Viton; silicone
and Neoprene; fiberglass reinforced polyesters. Gener-
ally superior performance can be expected of polymeric
materials under acidic or high-dissolved solids condi-
tions. As the organic content of solutions increases, di-
rect attack on the polymer matrix or more subtle effects
due to solvent absorptxon/adsorpuon/ or leaching may
be expected.

Control Alternatives

The number of control alternatives applicable to ex-
isting tanks is fewer than for new tanks. For example,
an existing tank cannot be easily equipped with second-
ary containment. There are, however, several second-
ary containment alternatives for new tanks. Leak deter-
rence and leak detection controls do exist though and
are readily applicable to existing tanks as shown in Ta-
ble 4 and for new tanks in Table 5.

Leak Detection g
Leak detection controls can reduce the costs of
cleanup by detecting leaks early.

Double-Walled Steel Tank with Fiberglass Coating ‘

and Interstitial Monitoring. Double-walled steel tanks
consist of one tank inside another with a cavity between
the tanks to contain any leaks. A continuous automatic
leak detection system may be installed in the cavity to
detect the presence of water or hydrocarbons. This de-
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tection system allows time to remedy the situation prior
to release to the environment. The high degree of pro-
tection afforded by this system makes it especially suit-
able to areas that are particularly vulnerable to ground-
water contamination.

Double-Walled Fiberglass Tank with Interstitial Mon-

itoring. The fiberglass version of the double-walled

tank has the anti-corrosion strengths and potential
structural drawbacks of fiberglass described previously.,
It is also especially suitable for highly vulnerable areas.

Groundwater Monitoring. Groundwater monitoring
can be an effective means of identifying a tank leak,
particularly in areas of shallow groundwater. Laborato-
Iy tests for benzene, xylene, and toluene (components
of gasolin¢) can be performed on groundwater samples.
Another option would be an inspection only for the
sight or smell of petroleum products in the sample.
While this method reduces costs, it also increases sub-
jectivity and makes effective monitoring more difficult.

Soil Vapor Zone Monitoring. Portable soil vapor
zone monitoring equipment can be purchased and used
to periodically detect the presence of hydrocarbons in
the soil. : g

Tank System Pit Liner with Continuous Monitoring.
Tank system pit liners have the advantage of containing
leaks from both the tank and the piping. A continuous
monitoring device similar to that used in a double-
walled tank can provide early warning of leaks and al-
low action to be taken prior to release into the soil of
the liquid volume contained'by the liner. The liner sys-
tem appears to offer a significant initial cost advantage
over a double-walled tank, However, the liner can still
allow some contamination of soil, which can result in
higher remedial costs when a leak occurs.

Standpipe Method. The Petro-tite test is probably the

oldest and most common tank testing device now in use, -

The tank is overfilled into a standpipe, and the changes
in liquid level in the standpipe are observed for up to 12
hr. Liquid is added to or removed from the standpipe as
needed to keep the liquid level constant, and any addi-
tions or removals are recorded. The tank contents are
continuously mixed with a circulating pump. Liquid is
withdrawn from the top of the tank and injected near
the bottom of the tank. Prior to injection, the liquid
temperature is continuously monitored and recorded so
that liquid volume changes due to thermal expansion or
contraction can be accounted for. Cost of testing is
about $350/tank, and the stated accuracy is 0.05 gal/hr.
The equipment can be purchased and is relatively sim-
ple to operate.

Buoyancy Device. The Leak Lokator is another tank
testing device. It was originally developed by Sun Oil

- A sensor is suspended in the tank, and the buoyan-
cy of the device is used to detect any changes in liquid
level. The system operates on the. principle that the
weight of the sensor when suspended in the tank is
equal to its actual weight minus the buoyancy force on
the portion of the sensor suspended in the liquid. Any
change in the liquid level above the sensor will alter the
buoyancy force and the weight of the sensor, An analyt-
ical balance connected to a strip chart automatically
measures and records the weight of the sensor through-
out the test. The sensor is a hollow tube partially filled
with liquid. Evaporation effects tend to be compensat-
ed for if evaporation from the liquid in the tube equals

evaporation from the tank. Temperature changes are
monitored by a probe in the center of the tank and con-
tinuously recorded. The effects of thermal expansion/
contraction can then be estimated by use of the liquid’s
coefficient of expansion. The test takes only a few
hours, and unlike the standpipe method, the tank does
not need to be overfilled. The test can be run several
times using different liquid levels to identify the loca- 3
tion of the leak. The price for the test is about $500/
tank. The equipment is not available for purchase. The
stated accuracy is 0.05 gph.

Sonar Device. Vacutect is a sonar system originally
developed by Athabasca Research, Ltd., Edmonton,
CN. In this system, a hydrophone is inserted into the
tank and connected to a microprocessor outside the
tank. The internal pressure of the tank is then incre-
mentally reduced. Air bubbles entering the tank as a re--
sult of the reduced internal pressure are detected by the
hydrophone. The characteristic sound made by bubbles
allows the system to estimate the size and location of
holes in the tank. : :

Auxiliary sensors are also available which can detect
bubbles of water entering the tank when the hole occurs
below the water table. The water sensor detects the
presence and depth of water in the bottom of the tank,
When water is detected in the bottom of a tank, the in-
ternal pressure is reduced to compensate for the
amount of fuel on top of the water. This effectively
places the water at atmospheric pressure and induces

the flow of water into the tank if any openings exist in

the tank walls. The sensor then detects and records any
water level changes in the tank. ; L

The sonar test for air bubbles takes about 20 minutes,
while the test for water intrusion may take up to three
hours. Custom-made vans contain the microprocessing
and recording equipment. The Vacutect system is re-
portedly capable of detecting and locating holes as
small as 1/4000 in. diameter. The system is not capable
of estimating leakage rates. The test appears to be rela-
tively simple to perform and costs about $400/tank. The
system described is not available for sale, however, and
sonar systems are available. -

Helium Testing Devices. To perform this test, all tank
openings are sealed and helium is injected into the tank
at a pressure of 0.5 psi. Helium is a relatively small and
mobile molecule which readily passes through any holes
in the tank. A portable mass spectrometer is used to de-
tect the presence of any helium at the ground surface.
The test can take up to several hours. The systems are
relatively new and are offered by several firms,

Pressure Measuring Device, The Ezy Chek system is
marketed by Horner Creative Metals, Inc. Air bubbles
are injected 3 or 4 in. below the liquid surface in the
tank. A probe monitors the pressure at the point where
the bubbles are released. This pressure is automatically
recorded on a chart. When the chart indicates a change
in pressure, liquid can be added or removed until the
original reading is attained. A tempeérature probe is in-
serted into the tank and readings are taken every 15
minutes. Testing personnel can use these temperature
readings later to estimate changes in volume due to
thermal effects by knowing the liquid’s coefficient of ex-
Pansion. The test can be run at different liquid levels to -
determine whether the leak is in the piping or in the
tank. The stated accuracy is up to 0.01 gph, but the ac-
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curacy decreases as the liquid level in the tank is low-
ered. The test costs about $200 to $250/tank, and the
equipment sells for approximately $7500.

Hydrostatic Testing. Many variations of this test exist;
however, all use the same principle of increasing the
tank pressure via a standpipe, hand pump, or similar
device. The pressure is then observed, with a reduction
in pressure signifying a leak. The base cost of the test is
similar to that of other methods (about $500/tank). A
major disadvantage of this test is that it may create
leaks or worsen existing leaks because of the increase in
pressure in the tank.

Laser Device. The American Petroleum Institute
(API) recently funded a research program to investi-
gate the feasibility of using a laser system to detect small
differences in tank levels. The findings of the program
showed that the concept was feasible. However, leak
detection accuracy of the system was detemined to be
0.1 gph, which is less sensitive than the stated accuracy
of 0.05 gph for other systems. However, the authors
have found no documentation to verify that other sys-
tems can consistently attain their stated accuracy levels.
The laser system also proved quite complicated to oper-
ate. The approach has never been developed commer-
cially and, therefore, is not an option at this time.

Capacitance Probe. Mooney Equipment Company,
New Orleans, LA, has recently introduced a capaci-
tance probe that reportedly can measure level changes
of 0.01 to 0.02 in., which reduces the required testing
time. The stated accuracy of the system is 0.02 gph. The
device is being tested by Underwriters Laboratory, but
no results are available at this time. The complete test
unit can be purchased for $3800. !

Atmospheric Pressure Test. This system is currently
being developed by Shell Canada. The concept is to in-
sert a one-inch tube into a full tank and isolate the re-
mainder of the tank openings from the atmosphere.
Should the tank leak, any pressure change in the void
space will be reflected by the liquid level in the tube.
The smaller the original void space, the greater the sen-
sitivity to detect a leak. As with the laser device, this
system is not commercially available at this time.

Inventory Methods. Daily inventory of product pur-
chases and sales can identify discrepancies in product
storage. However, practical problems with the inven-
tory method include: (1) Careful inventory recording is
not the norm in the industry; (2) discrepancies due to
over- and under-deliveries, theft, incorrect measure-

ment, evaporation, and spillage, and inaccurate pump,

meters can and do occur; and (3) only major discrepan-
cies are apparent and slow leaks may not be identified.

Warren Rogers Associates has developed a statistical
computerized package to evaluate a month of daily in-
ventory data. The program will identify discrepancies in
inventory but cannot positively identify that the reason
for discrepancy is a leaking tank. Several other comput-
er software programs are described in the January 1986
issue of PE.

Inspection

Tanks sometimes appear to be leaking according to
various tests, only to be found not leaking upon tank ex-
cavation and inspection. Visual inspection to identify
tank leaks prior to excavation can be performed by in-
spectors entering the tank. If the tank is equipped with
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a manway, the cost of cleaning and inspection is about
$1000/tank. However, installation of a manway is often
required; this increases the cost of an inspection by sev-
eral hundred dollars on a one-time basis. In the long
term, though, periodic cleaning and inspection to posi-
tively identify tank leaks may be cost effective. It has
the added advantage that periodic removal of sludge
from the tank retards internal corrosion.

Legislative/Regulatory Outlook

The passage of P.L. 98-616 (in October 1984) has re-
quired the U.S. EPA to regulate underground tanks
storing hazardous chemical products. Much of the in-
tent initially was aimed at underground petroleum
product tanks. It is expected that regulatory effort will,

“however, be directed to underground tanks, whether

they contain hazardous chemicals or fuels. Thousands
of industrial plants and municipalities are affected, not
only because they have tanks holding gasoline, diesel
fuel, and heating oil, but also chemical products. PE

Paul N. Cheremisinoff is Professor of Environmental
Engineering and Director of the Physical Treatment
Div.—University Cooperative Center for Research in
Hazardous and Toxic Substances, New Jersey Institute
of Technology, Newark, NI; John G. Casana is Branch
Manager, Underground Storage Tanks, Versar. Inc.,
Springfield, VA; and Robert P. Ouellette, PhD, is vice

president of Corporate Development, Versar Inc., -

Springfield, VA

For critical overspill and pump protection duties, the FTC
681Z self-checking capacitance level switch is widely used for
oillcondensate, oillwater separation.and leakage detection in
semi-sub bouyancy tanks. (Courtesy Endress + Hauser,

Greenwgod, IN).
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SECTION .0100 - CRITERIA AND STANDARDS APPLICABLE

TO UNDERGROUND STORAGE TANKS

0101 AUTHORIZATION

The Environmental Management Commission is authorized, under
the provisions of Chapter 143, Article 21, and 21A of the Gen-
eral Statutes of North Carolina to develop and adopt such stan-
dards and regulations as necg;éary to pfovide protection and
preservation of the water resources of the State by the preven-
tion of. éollutlon of those-resources from underground storage

tanks containing oil or hazargous substances.

History Note: Statutory Authority G.S. 143-215.3;

143B-282(2);

Eff.

.0102 SCOPE

These regulations establish general and specific require-
ments and standards governing the registration, construction,
Iinstallation, monitoring, repair, closure, corrective action,
reporting and financial responsibility for underground tanks

which are used for the storage of hazardous substances or oil.






Higtory Note: Statutory Authority G.S.—143—215.3(a);
143B-282;

Eff.
.0103 EXEMPTIONS

The following are exempted-from the requirements and stan-
dards established by these regulations for registration, con-
struction, installation, monitoring, reporting and financial
responsibility. The requirements for repair, closure and cor-
rective action shall apply.

(1) any farm or residential tank of 1,100 gallons or less

capacity when used for storing motor fuel for

-n;ncomﬁercigl purégses;

(2) any tank of 1,1bo éalipn or less capacity when used for
storing heating o0il for air conditioning purposes where
consumed on the premises;

(3) any septic tank; i

(4) any pipeline, including gathering lines, which are
regulated under the following:

(a) the Natural Gas Pipeline Act of 1968;

(b) the Hazardous Liquid Pipeline Safety Act of 1979, or
which is an intrastate pipeline facility regulated
under State laws comparable to the brovisions of the
laws referred to in subsections (4) (a) and (4) (b) of
thié rule;

(5) any surface impoundment, pit, pond or lagoon;






(6)

(7)
(8)

(9)

(10)

(11)

any storm water or wastewater collection system;

any flow-through process tank;

any liquid trap or associated gathering lines directly
related to oil or gas production and gathering
operations;

any storage tank situated in an underground area such
as a basement, cellar, mineworking drift shaft or
tunnel, if the storage tanks is situated upon or above
the surface of the floor;

any pipes connected to any tank described in
subdivisions (1) through (9) of this rule;

any undergréund tanki%aken out of operation on or

bgfore January 1, 1974.

History Note: Statutory Authority G.sS. 143-215.3; 143B-282;

Eff.

-0104 DEFINITIONS

The definition of any word or phrase used in these regula-

tions shall be the same as given in G.S. 143-213 and G.s.

143-215.77 except that the following words and phrases shall

have the following meanings:

(1)
(2)
(3)

"ANSI" means American National Standards Institute.
"ASME" means American Society for Mechanical Engineers.
"ASTM" means American Society for Testing and

Materials.






(4

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

\
"Commission®™ means the Environmental Management

Commission as organized under General Statute Section
143B-282, et seq.

"Department”™ means the Department of Natural Resources
and Community Development.

"New tank" means any tank installed after the effective
date of these regulations.

“Nonoperational storage tank" means any underground
storage tank in which a requlated substance was not
deposited or from which a regulated substance was not
dispensed after November 8, 1984.

"NACE" means Nationak Association for Corrosion

Engineers.

-"Operator" means any person in control of, or having

responsibility for, the daily operation of any
regulated underground storage tank.

"Owner" means'any person who has the legal or rightful
title whether the poséessor or not.

"Person” means any individuals, trusts, firms,
partnerships, associations, public or private
institutions, municipalities or political
subdivisions, governmental agencies, or private or
public corborations organized or existing under the
laws of this State or nay other state or country.

"Regulated substances" means:

(a) any substance defined in section (101) (14) of the

Comprehensive Environmental Response, Compensation






(13)

(14)

(15)

(16)

and Liability Act but not including any substance
requlated as a hazardous waste under subtitle C, of
the Resource Conservation and Recovery Act of 1976,

and

(b) o0il in any form including, but not limited to,

petroleum, crude o0il, diesel oil, fuel oil,

gasoline, lubricatﬁon oil, o0il refuse, o0il mixed

with other waste, o0il sludge, petroleum related

products or by-products, and all other liquid

hydrocarbons, regardless of specific gravity,

whether singly or in combination with other
e

substances. i

B~
"Release" means any spilling, leaking, emitting,

wdischarging,'escaﬁing, leaching or disposing from an

underground storagé tank into or upon any waters, tidal
flats, beaches, or lands within this State, or into any
sewer, surface water drain, or other waters that drain
into the waters of thi; State.

“Substantial modification" méans the installation of
any addition to, or change of, a tank which alters its
on-site storage capacity by 10% or more, significantly
aiters its physical configuration, or alters the
capacity to inhibit or detect leaks.

"Substantial rgpair“ means ahy repair to a tank,
excluding piping, which involves excavation of the
t?nk.

"?hnk" means any totally enclosed container used to

""‘l"’rf”l/,r'






(17)

(18)

(19)

store rcegqulated substances. "

"Underground storage tank" means any one or combination
of tanks, including underground pipes connected
;hereto, which is used to contain an accumulation of
regulated substances and the volume of which, including
the underground Pipes connected thereto, is 10 percent
or more bcneqth the surface of the ground and which has
not been exempted under rule .0103 of this subchapter.
"UL" means Underwriters Laboratories Inc.

"Waters"™ means any stream, river, creek, brook, run,
canal, swamp, lake, sound, tidal estuary, bay, reser-
voig; watefway or aﬁ?;pther body or accumulation,

surface or underground, public or private, natural or

-"artificial, whichlis contained within, flows through,

or borders upon this.State, Or any portion thereof,
including those portions of the Atlantic Ocean over

which this State has Jurisdiction.

History Note: Statutory Authority G.S. 143-215.3; 143B-282;

.0105

¢ (@)

Eff.

REGISTRATION

Existing Tanks

(1) Tanks used for storage of a requlated substance

after January 1, 1974 and which have not been
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(2)

(3)

removed from the ground, shall be registered by the

owner with the Department by May 8, 1986 unless such

tanks ére exempted under Rule .0103.

Registration will be effected by completion and

submission by the tank owner, on forms provided by

thé bepartment, information which will include, but

not be limited to, the following:

(A) ownership;

(B) name and address of operator (if different from
owner) ;

(C) age of tank;

(D) locétion; ‘{_

(E) stqrage cépacit&;

IF)\ type(s)_oflmaterials of which tank and
associated—pibing are constructed;

(G) types of substances currently or last stored;

(H) usage of.tank ?f still existing at time of
notification; and

(I) description of internal and external
protection.

Any owner who brings an existing storage tank back

into operation after the date of the initial

notification shall register the tank with the

Department within 30 days of the date on which the

change of operational status occurred and shall

provide the Department with the following






(4)

} (5)
|

. (6)

information:

(A) the date upon which the tank became
ope;atioﬁal, and

(B) the information specified in subsection (a) (2)
of this rule.

Tanks for which notice was given pPursuant to section

(103) (¢) of the Comprehensive Environmental

Response, Compensation and Liability Act of 1980 are

exempt from the registration of this subsection.

Beginning on the effective date of this rule and for

eighteen months thereafter, any person who deposits

a regulaied substgige in an underground storage tank

shall, notify ghe owner or operator of the owner's

fegistrétion_rééuirements Pursuant to subsection

(a) (2) of this rule.

Any owner notified under subsection (a)(S5) of this

rule shall, within ?0 days notify the Department as

specified in subsection (a) (2) of this rule.

(b) New Tanks

(1)

(2)

Any underground tank which will be used to store a
regulated substance and which is installed after the
effective date of these requlations shall be
registered with the Department by the owner within
30 days of the date of -such installation.
Registration will be effected by completion and
submission by the tank owner of the information

specified in subsection (a) (2) of this rule.
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(3)

9

Any person who sells a tank intended to be used as
an underground Storage tank shall notify the
purchaser of such tank of the owner's registration
requirement pursuant to subsection (a) (2) of this

rule.

History Note: Statutory Authority G.s. 143-215.3; 143B-282.

EL Y.

-0106 TANK AND PIPING DESIGN AND CONSTRUCTION

(a) Any underground storage tank and associated piping,

installed after the effective*ﬂate of these requlations, for

the purposes of storlng regulated substances (whether of single

or double. wall constructxon%, shall:

(1)

(2)

be constructed in almanner to prevent releases due
to corrosion or structural failure for the
operational life of the tank;

be cathodically protected against corrosion, or
constructed of glass fiber-reinforced plastic, or

steel clad with a glass fiber-reinforced plastic;

and

(b) Tanks shall be used in accordance with and meet the

requirements of the ASTM, API,.ANSI and UL Standard applicable

to the specific pProduct stored.

(c) Piping valves and fittings attached to underground

storage tanks shall:

(1)

meet the specifications and limitations of:
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(A) ASTM A395-80 if constructed of nodular steel,
or of
(B) ANSI B31 if constructed of any other material.
(2) have liquid tight joints which shall be welded,
flanged, or threaded, except that flexible
connectors meeting the requirement of NFPA 36 may be

used.

History Note: Statutory Note: G.S. 143-215.3; 143B-282;

Eff.

.0107 CATHODIC PROTECTION =

(a) Cathodlc protectlon systems shall be of either the sac-

rlflc;al anode type ‘or 1mpressed current type meeting require-

ments as follows: 7

(1) sacrificial anode-type system shall::

(A) meet the requirements of ULC 603.1-M-1982 as a
minimum; E

(B) be electrically isolated;

(C) be designed énd installed to permit periodic
measurement of the structure-to-soil potential,
and be tested six weeks after installation or
new excavation in the area, and annually

¢ thereafter using ASTM Method G57-78.
(D) not used for bare-steel tanks.
(2) impressed current-type shall:

(A) be designed so that the impressed current






source cannot be de-energized at any time
including during closure of the facility,
except during power failures or to perform
service work on the storage system or the
impressed current cathodic protection system;

(B) be equipped with a continuously operating meter
to ;show that the system is working. The
operator shall verify, at least once a month,
that it is operating;

(C) be checked by a qualified person at least once
4 Year to measure the structure-to-soil and
Structure potgntials, the rectifier voltage and
the current output;

(D) bejconnecégd to all metal structures within the
electrical field;

(E) utilize a rectifier with an output capacity
sized to provide the amount of current needed
to protect thezentire tank and piping system;

(b) Monitoring the effectiveness of cathodic protection for
tank and piping systems shall be accomplished by using
copper-copper sulfate electrodes to measure the

structure-to-soil difference in voltage, which must measure 850

millivolts neéative to be considered effective.

(c) If any checks or tests indicate that the system is not
functioning effectively, the cause shall be determined and the

necessary repairs made within 60 days of test.

‘,..”r./;,,//. ’,/ l‘., e ‘e
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A n A . o
representatives during normal business hours on the premises

where the tank is located.

History Note: Statutory Authority G.S. 143-215.3; 143B-282;

ETL

.0108 TANK INSTALLATION CRITERIA
(a) All tanks shall be installed in accordance with the
manufacturers suggested procedures for installation and as a
minimum shall be:
(1) installed in excavations sufficiently large to
provide a minimumﬁhlearance of 12 inches (in the
case of“steel_tanks)iand 18 inches (for fiberglass

‘reinforced plastic or steel tanks) in all horizontal
directions. Tﬁé éxcavation shall be deep enough to
provide for a gravel backfill below the bottom of
flie T8Nk of at least 13 ifiches. The bottom of tha
excavation shall be:graded to provide at least a
five d;gree slope along the longest axis of the
excavation; %
(2) 1lifted and gently lowered into the excavation using

the lift lugs installed by the manufacturer.
Dropping or rolling the tank into the

¢ excavation is not acceptable. Tanks installed in an
excavation containing water shall be securely

~anchored or weighted to prevent floatation with

contents removed. For tanks that are to be anchored







(3)

(4)

(5)

(6)

(7)
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to an underlying solid slab at least 12 inches ofb
Pea gravel should separate the slab from the bottom
of the tank. Anchors should be electrically
isolated from the tank;

set and leveled on a firm base of and surrounded by
at least 12 inches of well rounded pea gravel.
covered with a minimum of two feet of backfill, or
Qith not less than a foot of backfill, on which
shall be placed a slab of reinforced concrete not
less than four inches thick. When tanks are, or
iikely to be subjected to traffic, they shall be
protected from da&age by at least three feet of

backfill, or not lgés than 18 inches of compacted

backfill plus at least six inches of reinforced

concrete or eight =inches of asphaltic concrete.

Concrete capping s;all extend at least one foot
horizontally beyond the outline of the tank in all =
directions. The permeability of the backfill shall

be less, than that of the upper two feet of the

surrounding undisturbed soil;

all temporary supports must be removed prior to

final backfilling; : =

access manholes shall not rest directly on top
of the tank; B
all tanks shall be fitted with an overflow

prevention device.

patn
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2
(b) Tanks must have secondary containment when installed

within:
(1)
(2)

(3)

an excavation made into bedrock;

the hydrostatic cone 6f influence of a public water
supply well; or

300 feet of any water supply well or WS-1 or WS-2

classified stream.

(c) Where required, secondary containment measures will

consist of:

(1)

(2)

double walled tanks constructed of materials of
sufficient density, thickness and composition to
prevent.structurSE;yeakening of the outside wall.

An electricalhbr mechanical leak detection system

‘shall be emplaced in the interstitial space between

the inner and outér tanks walls and must be

cathodically protected;

an excavation pit lining composed of natural or

synthetic materialg.having 4 permeability no greater

than 0.25 ounces pPer square foot in any 24 hour
period:

(A) the floor of the lined Pit shall be sloped to a
sump from which a sample can be taken to
determine if the contents of the tank are
leaking into the lined pit;

(B) the size of the lined excavation shall be of
sufficient size to contain 100 percent of the

volumn of the emplaced tank in addition to the
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(3)

met.

15
tank;

(C) the top of the lined pit shall be Capped with
an impervious cover to prevent entrance of
fluid into the pit;

(D) an electrical or mechanical leak detection
System shall be installed in the sump ares to
detect an leakage;

secondary containment for Piping that wWill consist

of either:

(A) double-walled Piping containing an
inte{stitial lggk detection system, or

(B) trenches lined bith either a natural or

synthetic méferial of not greater Permeabilijty
than stated in Subsection (c) (2) of this rule.
The top of the é?ench shall be capped with an

impervious material.

History Note: Statutory Authority G.g.

¢

EfT.

-0109 PIPING INSTALLATION-CRITERIA

(a) a11 integral Systems shall pe installeq, used,

and

Mmaintained in a Manner which wil} Prevent releases,
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(b) a11 integral piping Systems shall be constructed in
accordance with the applicable sections of API 1615,

(c) All integral Piping systems shall be designed, con-
Structed and installed in a manner which will permit periodic
testing of the entire system including tanks,

(d) Piping shall have secondary containment as required for
tanks under Rule .0108(b)

(e) A flexible coupling shall be used to attach the piping
to the tank.

(f) Each owner or operator of any integral Piping system
shall test the Piping whenever the associated tank is tested.
All tests shall be‘conducted?ip accordance with API 1110, or-

Oother equivalent methods."

History Note: Statutory Note G.S.

EfT.

.0110 REPAIR
(a) Prior to the installation of a liner material in a bur-
ied tank as a part of a corrective action to control or prevent
an unauthorized emission, the tanks owner must demonstrate
that:
(1) the tank shall pProvide structural support for the
interior lining;
(2) the tank to be lined has been cleansed so that no
residuals remain on ghe surface to be lined;

(3) that the tank, if made of glass fiber, has not been







(4)

17
compressed more than one percent of the original

diameter;
that the tank, if made of steel, has been
abrasive-blasted completely free of scale, rust or

foreign matter to SSPC-SP 5-63 (S.SS.a3) standards

- and that all the following applu:

(A) no open split or seam longer than three inches;

(B) "o Perforation larger than 1 1/2 inches in
diameter;

(C) no more than five perforations within any one
square foot area;

(D) no more than twenty or more perforations in any

2 ? -

500 square E%bt area;

(E) qo_failure or opening within six inches of any
seam or Qélq;

(F) the tank has.never been previously lined;

(G) the lining material is compatible with
both the tank' material and the material to be
stored in the tank;

(H) the liner will maintain its bond to the tank
material for the period of the warranty;

(I) the coefficient of thermal expansion of
the liner material is compatible with the tank
material and thus will not cause inordinate
stress due to temperature changes;

(J) every precaution has been taken to ensure

all fluids, solids and gaseous vapors have been
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v

thoroughly purged from the tank'and any
connected piping;
(K) a 1/4 inch steel striker plate with
minimum dimensions of 8 inches by 8 inches has
been installed under the fill tube and gauging
tube if not striker plates previously existed.
(b) Prior to filling the repaireditank with a requlated
substance and after installation of tﬁe liner material, the

tank shall be hydrostatically tested for mechanical integrity

in accordance with Rule S0 a1 ],

History Note: Statutory Rpthoritfic.s.

=9
bl |
2

EfE.
-0111 TESTING
(a) Tanks and associated Piping installed after the effec-

tive date of these regulations shall, before being covered,
enclosed, or placed in operation, be hydrostatically tested to
150 percent of the maximum anticipated pressﬁfe of the system,
Oor pneumatically tested to 100 percent of the maximum antici-
Pated pressure of the system, but in either case not less than
50 pounds per square inch gauge at the highest point of the
system.

*(b) If a pneumatic test is performed, all joints and con-
nections must be sprayed with a soap solution, and the test

must be maintained for a time sufficient to complete visual

ey




>
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inspéction for all joints and connections, but not less than 10
minutes.

(c) For tanks tested for tightness hydrostatically or with
air pressure the test pressure shall be not less than 3 pounds
pPer square inch and not more than 5 pounds per square inch af-
ter installation but before being covered or placed in use.

(d) Pneumatic tests shall not be performed after regulated
substances have been placed in a tank.

(e) The Department may require the owner or operator to
hydrostatically test for tightness if:

(1) accurate daily inventory records have not been
maintained as spe%ified in Rule .0112; or |
(2) stored requlated scgsfances and/or their vapors have
been de;écted*in leak deiéction systems, or in neighboring
structures, sewers; weiisg of-other on-or-off property loca-
tions or noted discrepancies in inventory records.

(f) Results of tests performed pursuant to this rule must
confirm tank and/or piping tightness prior to placing the tank
into operation. Results which show less than .05 gallons per

hour leakage will be acceptable.

History Note: Statutory Authority G.S. 143-215.3; 143B-282;
Eff.

-0112 MONITORING
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(5) Owners and operators of underground storage tanks shall
maintain an inventory record of the regulated substances stored
in those tanks.

(b) An inventory record:

(1) shall consist of separate daily inventory entries
for each tank showing:
(A) the type(s) of substance stored;
(B) the amount of stored substance received;
(C) the amount of stored substance withdrawn;
(D) the amount of stored substance in the‘tank; and
(E) any gains or losses of the stored substance.
(2) shall show the 1e§e1 of water in the tank as
measured weekly; 3
(5;, pééd nét be méintained on those days when no
subst#nce ié dépo%ited or withdrawn from the tank,
provided that such a period does not exceed fifteen
(15) days.

(c) Inventory measurement; shall only be made by gauge or
gauge stick or by readout from an automatic system.

(d) Loses or gains from each day's inventory period shall
be averaged once a week and, should the averaged daily invento-
Iy indicate a loss or gain from the tank which exceeds one per-
cent of tank capacity or S50 gallons, whichever is less, that
cipnot be explained or accurately accounted for, the operator
Ishall, within 24 hours after the.averaged inventory records
indicated a gain or loss, conduct an investigation by taking

the following actions in order:







' (1)

(2)

(3)

(4)

(5)
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recalculate the inventory starting at a point where
the record shows no loss or gain in excess of the
allowable limits stated in (d) above;

inspect any reasonable accessible physical
components of the tank or associated Piping, meters
or dispensers for evidence of a leak;

chch any associlated meters or dispensers for
calibration;

report, to the Department, within 72 hours of the
completion of the investigation, the failure of
steps (A) through (C) to accurately account for the
recorded loss or &g}n, and within seven (7) days

hydrostatically test the tank and reports the

‘results to the “Department within 24 hours of

completion of £he.test; and
Take corrective action, as specified in Rule .0114,
if the results of the hydrostatic test indicate that

the gain or loss recorded is due to failure of the

tank or associated piping.

(e) Tanks and associated piping installed, substantially

modified or substantially repaired after the effective date of

these regulations must be equipped with a means of detecting,

in addition to inventory, any leakage of the stored substance.

ThF leak detection system may consist of:

(1)

continuously operating detectors strategically
placed in the excavation along the piping and

tank, within the tank, or within the secondary
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(b)

(2)

(3)
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containment; or

wells or detectors placed in an impervious

underground catchment basin where piping or

tanks are installed; or

two wells when two or more tanks are installed

in the same excavation or one well when only

one tank installed, and located at the end of the

excavation having the lowest elevation and wells

located along the Piping at intervals not exceeding

50 feet.

Wells shall be:

(1)
(2)

(3)
(4)

(S)

(6)

(7)
(8)

located ‘'within th® gravel backfill;

installed in a borehole at least six inches

~larger than the diameter of the casing;

-
a minimum of two inches in diameter;

screened with .02 inch maximum slots from the bottom

of the borehole to within two feet of the ground

surface;

backfilled with a clean sand or gravel to the

top of the screen and grouted the Temaining

distance;

constructed of a material which is compatible

with the substance stored;.

equipped with a locking air and watertight cap;

be of a sufficient depth that:

(A)

the bottom of the casing extends at least one

foot into undisturbed soil beneath the
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(9)

(10)
(11)

(12)

(13)

(B)
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excavation but no deeper than ten feet below
the bottom of the excavation; or

the casing extends to within six inches of
the bottom of a secondary containment, but

not in contact with the containment walls.

developed upon completion of installation until the

water is clear and relatively sand free, if screened

below the water table;

pProtected from traffic with a water-tight manhole

and cover.

equipped with a continuously operating leak

detection device;%

-—

tested at least once weekly with a portable device

‘inserted into the well whose detection limits are at

least equal to Eoﬁtinuously functioning devices; or

sampled at least once weekly by the removal of at

least one cup of fluid from a well screened below

the water table, using A Kemmerer-type sampler or a

sampler of similar design. The fluid shall be taken

from the surface of the water table. The fluid

shall:

(A)

(B)

be poured into a clean, clear glass
container kept for the purpose, and examined
for signs of an oily sheen, layer or odor or
pollutant;

be tested at the site with an instrument

whose detection limits at least equal
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available continuously operating in-ground
detectors; or
(C) be sent to a laboratory whose detection
limits at least equal those in (c) below.
(c) Continuously operating leak detection devices shall
be capable of detecting any releases of five hundredth
(.05) of a gallon per hour or less. Detectors shall be
checked daily for operation and indication of any
leaks;
(d) All records of monitoring shall be retained in
permanent form on the premises for at least three
years and be availabke for inspection by Departmental

representatives during normal working hours.

History Note: Statutory Authority G.s.

) OF &

-0113 CORRECTIVE ACTION

(a) When an anomaly is noted in any monitoring or inventory
results, which is not explainable by causes other than from
releases; the operator shall immediately notify the Department
and investigate the source of the anomaly. The investigation <
shall not stop until the source of the anomaly has been found.

J(b) Every operator shall take appropriate corrective action

in response to a release from their underground storage tank

facilities as may be necessary to protect human health and the

Mreate
i

environment, including the following requirements:

(]

s







s (1) -i:df discharge or leak is discovered, the leak must
be contained as soon as Practicable and the tank
contents removed to prevent further leakage;

(2) no person shall put back into service any
underground tank facility which has had a release or
has otherwise failed, for the Purpose of reusing
the facility, without:

(A) containing the leak;

(B) performing or having the repairs performed in a
manner which restores the structural integrity
of the tank and/or pPiping; and

(C) testing or h%ving the tank tested.

(c) Every operator shallis}epare a contingency plan for
effective'gction té.miniﬁize releases of regulated substances

from their Qﬁdergréund'éto}aqb facility;

(d) Every owner or operat;r shall comply with closure stan-
dards that will eénsure against any future release from an un-
derground storage tank being qiosed Oor otherwise taken out of
6perations; ‘

(e) The owner of a tank from which a release has occurred
may be required by the Department to cohduct a hydrogeologic
investigation to determine the areal and vertical extent of
impact and reclaim, recover and Properly dispose of the re-
lefsed substance and other materials contaminated by it, re-

store the environment to a condition and quality acceptable to

fhe Department, and repair damage caused by the release.
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(f) when a confirmed tank failure occurs, the Department
may require all tanks at the same location to be evaluated
within 180 days to determine whether similar conditions to
those which caused the confirmed tank failure exist. If an

additional tank failure is detected, the owner or operator

shall act in accordance with this section.

History Note: Statutory Authority G.sS. 143-215.3; 143B-282;
) 5

-0114 FINANCIAL RESPONSIBILITY (Reserved)

—
<
-—

-0115 CLOSURE
(a),_fémppféril§~0ut 6@ Operation. A tank may be placed
temporarily out of—opefatibn‘gnly when it is intended that the
tank will be returned to operation.
| (1) Any tank which is to be taken temporarily out of
operation shall coritinue to be subject to the
requirements for operational tanks, or perform the
following steps in succession:
(A) all regulated substances contained in the
tank must be removed;
(B) the fill line, gauge opening, and pump suction
; must be capped or plugged, using appropriate
sealing compound on pipe fittings. If fill
line and gauge openings are equipped with caps

which can be éecurely locked, the locking of
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these caps is sufficient;
(C) the vent line shall remain open.

(2) any tank temporarily out of operation for more
than 180 days which has had the regulated
substances removed, must be tested in accor-
dance with Rule .0111 Prior to being placed

back into operation.

(b) Permanently Out of Operation. Any tank taken out of
operation and not intended to be used again must be abandoned
according to one of the following methods:

(1) In-Place Abandonment of Tanks. The following steps
shall be carried wput successively: :

—_—

(A) all regulated substances and associated sludge
- aﬁa-vapq;§ must be removed from the tank;
(B) thé suétién,{;nlet, gauge and vent lines must
be disconnected;
(C) £ill the tank completely with a clean inert
solid materiaf, and
(D) cap remaining piping below grade.
(2) Tank Removal
(A) remove all regulated substances and associated
sludge and vapors from the tank;
(B) disconnect and remove the suction, inlet, gauge
and vent lines;
(C) cap or Plug open ends of remaining lines; and

(D) close all openings in the tank with pipe plugs

before the tank is removed from the ground.
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“»

Remove the tank, and backfill the excavation

with clean inert material (such as sand,

clay
and/or gravel).

(2) collect and analyze, for stored product four

subsurface samples and_take appropriate corrective

action if analytical results are positive.
(c)

The owner or operator of any tank which has been aban-

doned or placed temporarily out of operation shall notify the

Department within 30 days of tank closure.

History Note: Statutory Authority G.sS.

EEL. b

.0116 PENALTIES - - :

Any person who violates any rules under this subchapter or

order issued pursuant thereto shall be subject to penalties

provided in G.S. 143-215.6.

History Note: Statutory Authority G.s.

- o 2
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ALWAYS STRIVE TO DFSIGN FACILITIES WHICH PROVIDE A SAFE,

~BFECTZ ..« [NF FOR CG MCB CAMP LEJEUNE(T) 11010/ 170332

38CAS(1) BPWI(1) wSDN(L) CED3(1) OI1CB(1)

RTD3000=000/COPIESI00Q7
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ENVIRDNMENTALLY ACCEPTABLE WORKPLACE,
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; - 6280/10
| FAC :
0 2 JUN 1980

From: Commanding General, Marine Corps Base, Camp Lejeune
To: Commanding Officer, Marine Corps Air Station, New River,
Jacksonville, North Carolina 28545-5000 (Attn: 5-4)
Base Maintenance Officer
| Public Works Officer

Subj: UNDERGROUND STORAGE TANKS, SUBMISSION OF NC NOTIFICATION
Ref: (a) CG, MCB 1ltr 6280/10 FAC dtd 14 HMay 86

Encl: (1) Packet w/Instructions and Notification Forms, dtd
13 Jan 86

1. Effective 8 May 1986, a notification within 30 days of instal-
’ lation for each new tank is required for submission to N.C., Divi-
| sion of Environmental Management, As described in the enclosure,
request your office forward the completed forms for new tanks
attached to a cover letter for my signature. Instructions for
completion of the forms are provided in the enclosure. The refer-
ence provided the initial notification for 86 existing tanks.

2. For further information on this matter, please contact Mr.
Bob Alexander, ext 3034.

' T, J. DALZELL
: By direction

’ Blind copy to:

3 MCEXO
, “SS\READ (w/o Encl)
- EnvEngr (w/o Encl)







